5,5-Dimethyl-3-(5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-1-phenyl-3-(trifluoromethyl)-3,5,6,7-tetrahydro-1H-indole-2,4-dione, a potent inhibitor for mammalian elongase of long-chain fatty acids family 6: examination of its potential utility as a pharmacological tool.
Long-chain fatty acid elongases reside in the endoplasmic reticulum and are responsible for the rate-limiting step of the elongation of long-chain fatty acids. The elongase of long-chain fatty acids (ELOVL) family 6 (ELOVL6) is involved in the elongation of saturated and monosaturated fatty acids. Increased expression of ELOVL6 in ob/ob mice suggests a role for ELOVL6 in metabolic disorders. Furthermore, ELOVL6-deficient mice are protected from high-fat diet-induced insulin resistance, which suggests that ELOVL6 might be a new therapeutic target for diabetes. As reported previously, we developed a high-throughput screening system for fatty acid elongases and discovered lead chemicals that possess inhibitory activities against ELOVL6. In the present study, we examined in detail the biochemical and pharmacological properties of 5,5-dimethyl-3-(5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-1-phenyl-3-(trifluoromethyl)-3,5,6,7-tetrahydro-1H-indole-2,4-dione (Compound-A), a potent inhibitor of ELOVL6. In in vitro assays, Compound-A dose-dependently inhibited mouse and human ELOVL6 and displayed more than 30-fold greater selectivity for ELOVL6 over the other ELOVL family members. In addition, Compound-A effectively reduced the elongation index of fatty acids of hepatocytes, suggesting that Compound-A penetrates the cell wall and inhibits ELOVL6. More importantly, upon oral administration to mice, Compound-A showed high plasma and liver exposure and potently reduced the elongation index of the fatty acids of the liver. This is the first study to report a potent and selective inhibitor of mammalian elongases. Furthermore, Compound-A seems to be a useful tool to further understand the physiological roles of ELOVL6 and to evaluate the therapeutic potential of an ELOVL6 inhibitor.